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T h i s  c h e s i s  d e a l s  w i t h  s o m e  a s p e c t s  o f  a i r w a y  h y p e r r e a c t i v i t y .  f n i s  p h e n o m e n o n
i s  c l i n i c a l l y  d e f i n e d  a s  a  c o n d i t i o n  o f  i n c r e a s e d  r e s p o n s i v e n e s s  o f  t h e  b r o n c h i  i . e ,
t he  occu r rence  o f  b ronch ia l  obs t ruc t i on  a f t e r  a  s t imu lus  i n  a  dose  wh i ch  does  no t
p rovoke  such  a  r eac t i on  i n  mos t  i nd i v i dua l s .  The  mechan i sm unde r l y i ng  a i rway  hype r -
reac t i v i t y  has  on l y  pa r t i a l l y  been  so l . ved .  I n  t h i s  t hes i s  we  s ta r t ed  f r om the  hypo -
t hes i s  t ha t .  t he  ma in  cause  o f  a i rway  hype r reac t i v i t y  i s  a  d i s t u rbed  baLance  be tween
b ronchocons t r i c t i ng  and  b ronchod i l a t i ng  f o r ces .  0n  ! he  onehand  t h i s  imba lance  may  be
caused  by  an  i nc rease  i n  b ronchocons t r i c t i ng  f o r ces  due  t o  enhanced  vaga l  ac t i v i ! y
and /o r  med ia to r  r e l ease  by  mas t  ce l l s .  0n  t he  o the rhand ,  an  i r nba lance  cou ld  a r i se
f r om a  d i s t u rbance  i n  t he  beEa -ad rene rg i c  sys tem,  t hus  l ead ing  t o  a  dec reased  b ron -
c h o d i l a c i n g  s c c i v i t y .  T h i s  i m b a l a n c e  t h e o r y  i s  e x t e n s i v e l y  r e v i e w e d  i n  C h a p t e r  I ,
w i t h  s p e c i a l  r e f e r e n c e  t o  r h e  b e L a - a d r e n e r g i c  s y s t e m .
The  a ims  o f  t he  p resen ted  i nves t i ga t i ons  we re :
l .  t o  eva lua te  t he  ro l e  o f  a  d i s t u rbed  be ta -ad rene rg i c  sys tem i n  we l l - de f i ned  g roups
^ t  - ^ r L - - l  ; ^  ^ ^ + :  i  + 1 .  ^ i  - , , ^ . .  L - . -o r  a s r n m a L l c  p a t r e I L S  w r L r r  a r r w a y  n y p e r r e a c L l v r  L y ;
2 .  r o  i n v e s t i g a L e  t h e  e f f e c t s  o f  s e v e r a l  e x o g e n o u s  f a c r o r s  ( a l i e r g e n  c h a l l e n g e ,  b r o n -
chod i l a t o r  t r ea tmen t )  on  t he  be ta -ad rene rg i c  sys tem and /o r  a i rway  hype r reac t i v i t y ,
i n  o rde r  t o  obEa in  mo re  i ns i gh t  i n t o  t he  pa thogen i c  p rocess  o f  as thma  and  t he  con -
t r o l  o f  t h i s  p r o c e s s  b y  d r u g s .
iLiethods
[ n  a  n u m b e r  o I  s t u d i e s ,  t h e  b e L a - a d r e n e r g i c  s y s L e m  i n  t h e  a s t h m a L i c  p a t i e n t  w a s
inves t i ga ted  by  pa ra l l e l  measu remen ts  i n  v i vo  and  i n  v i t r o  ( see  Chap re rs  I I I  and  IV ) .
I n  v i t r o ,  w e  a s s e s s e d  b e t a - a d r e n e r g i c  r e c e p E o r  n u m b c r s  a n d  b e t a - a d r e n e r g i c  r e c e p L o r
; " ;  o f  i so l a ted  pe r i phe raL  l ymphocyces ,  as  an  app roach  t o  i nves t i ga te  t he  mo le -
c u l a r  " s t a t u s "  o f  t h e  b e t a - a d r e n e r g i c  r e c e p t o r  s y s t e i l  u n d e r  v a r i o u s  c l i n i c a l  c o n d i -
F ; ^ - ^  I -  F L : ^  : J  : ^  ^ ^ ^ . , - ^ r  ! L ^ l  ^  ^ L ^ - ^ ^  : -  , . L ^  L ^ r  ^  ^ r  : ^  - ^ - ^ -
. r ach  i t  i s  assumed  l ha t  a  change  i n  t he  be ta -ad rene rg i c  r ecep to r
I u n c t i o n  o f  l y m p h o e y L e s  m a y  r e f l e c t  a n  a l t e r e d  b e t a - l d r e n c r g i c  f u n c t i l n  o f  t h e  l l e s s
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access ib l e )  a i rwaYs  (Pa rke r  a t
B a r n e t t '  l 9 B 2 ) .  I n  v i v o ,  w e  d '
as  a  pa rame te r  o f  a i rwaY  hYPe
ad rene rg i c  sys tem to  oPPose  b
assess  t he  c l i n i ca l  r e l evance
C h a P r e r  f I  d e s c r i b e d  t h r '
a p p r o a c h .
l n  C l - r ap te r  I I '  l  a  new  me
f rom human  Pe r iPhe ra l  lYmPhoc
u s i  n g  r h e  c h a o t r o P i  c  d e n a E u r i
i n  t he  co rnpe t i t i ve  P roce in  b i
t i r s c  b y  r n u l r i P I e  e x E r a c t i o n s
t ime  consum ing .  I n  t he  new  me
L  i n g  w a r e r  b 3 t h .  A f i  e r  c e n t r i
t r a l i zed  bY  t he  add i t i on  o f  e
i s  r eached ,  l hus  avo id i ng  an
o f  u n d i s s o l v e d  C a C 0 ,  i s  r e r n o \
supe rna lan t '  Th i s  me thod  has
when manY samPles have to be
In  C t raP te r  I I . 2  t he  b i n r
b r o k e n  L Y m P h o c Y L c  P r e P a r a L i  o l
a c l r e n e r g i c  r e c e P t o r  a s s a Y '  A
b rane  P rePa ra t i ons  was  desc r
d i f f e rences  i n  b i nd ing  cha ra
tha t  t h i s  r naY  be  l a rge lY  due
I n  t h e  I  i  t . ' r a L u r e ,  n o n - s P e c i
p r o p r a n o l o l  c o n c e n t r a t i o n s  (
B y  i n h i b i - t i o n  s t u d i e s  i t  w a s
may  i nh ib i t  1ow  a f f i n i tY ,  nc
t i o n s  a n d  i n  i n t a c t  c e l l s ,  t
t i o n  o f  t h e  s u p P o s e d  
r s P e c i l
p e t e  f o r  s P e c i f i c  b i n d i n g  o t
o f  
3H -DH. , \ ,  i n  Pa r t ,  r e f l ec t r
t i t i onec l  l i gand  i s  r e l a t i ve
whe reas  more  l iPoPh i l i c  age
e r reac t i v i t y .  Th i s  phenomenon
o n s i v e n e s s  o f  t h e  b r o n c h i  i . e .
u s  i n  a  d o s e  w h i c h  d o e s  n o t
n i sm  unde r l y i ng  a i rway  hype r -
s i s  w e  s t a r t e d  f r o r n  t h e  h y p o -
s  a  d i s t u r b e d  b a l a n c e  b e t w e e n
one  hand  t h i s  i r nba lance  may  be
:  t o  e n h a n c e d  v a g a l  a c t i v i t y
rd ,  an  imba lance  cou ld  a r i se
Iead ing  t o  a  dec reased  b ron -
u e l y  r e v i e w e d  i n  C h a p c e r  I ,
s y s t e m  i n  w e l l - d e f i n e d  g r o u p s
o r s  ( a 1 l e r g e n  c h a l l e n g e ,  b r o n -
and /o r  a i rway  hype r reac t i v i t y ,
p rocess  o f  as thma  and  t he  con_
in  t he  as thma t i c  pa t i enE  \ r as
t r o  ( s e e  C h a p r e r s  I I I  a n d  I V ) .
a n d  b e t a - a d r e n e r g i c  r e c e p t o r
r a c h  t o  i n v e s t i g a t e  t h e  m o l e _
r d e r  v a r i o u s  c l i n i c a l  c o n d i -
: h e  b e t a - a d r e n e r g i c  r e c e p t o r
: n e r g i c  f u n c t i o n  o f  t h e  ( l e s s
a c c e s s i b l e )  a i r w a y s  ( P a r k e r  a n d  S m i t h ,  1 9 7 3 ;  S z e n t i v a n y i ,  1 9 7 9 ,  1 9 8 0 ;  N a h o r s k i  a n d
Ba rne t t ,  l 982 ) ,  I n  I& r  we  de te rm ined  t he  sens i t i v i t y  o f  t he  a i rways  t o  p rop rano lo l '
a s  a  pa rameLe r  o f  a i rway  hype r reac t i v i t y  wh i ch  may  i nd i ca re  Ehe  capac i ! y  o f  t he  be ta -
ad rene rg i c  sys tem to  oppose  b ronch ia l  obs t ruc t i ve  f o r ces .  Th i s  pa rame te r  was  used  t o
a s s e s s  t h e  c l i n i c a l  r e l e v a n c e  o f  t h e  i n  v i t r o  s t u d i e s .
Chap te r  I I  desc r i bed  t h ree  me thods  wh i ch  we re  deve loped  t o  accomp l i sh  t h i s
app roach .
I n  ChapEer  I I . l  a  new  me thod  f o r  t he  ex t r ac t i on  and  t he  de te rm ina t i on  o f  cAMP
f ron  human  pe r i phe ra l  l ymphocy tes  i s  p resen ted .  Usua11y ,  cA I IP  i s  ex t r ac ted  f r om ce l l s
u s i n g  r h e  c h a o t r o p i c  d e n a c u r i n g  a g e n t  t r i c h l o r o a c e t i c  a c i d  ( T C A ) ,  S i n c e  T C A  i n t e r f e r e s
i n  che  compe t i t i ve  p ro te i n  b i nd ing  assay  f o r  cAMP,  t h i s  aSen t  needs  t o  be  removed
f i r s r  h v  m r r l r i n l e  e r t r a c t i o n s  w i E l r  d i e t h y J  e t h e r ,  w h i c h  p r o c e d u r e  i s  l a b o r i o u s  a n d
c ime  consum ing .  I n  t l i e  new  me thod  t he  ce l l s  a re  ex t r ac ted  w i t h  d i l u t ed  HC l  i n  a  bo i -
l i n g  w a t e r  b a c h .  A f t e r  c e n t r i f u g a c i o n  o f  p r e c i p i t a r e d  p r o t e i n ,  l h e  s a r n p l e s  a r e  n e u -
t r a l i z e d  b y  t h e  a d d i t i o n  o f  e x c e s s  C a C O 3 r  w h i c h  d i s s o l v e s  r a p i d l y  u n t i l  a  n e u t r a l  p H
i s  r eached ,  t hus  avo id i ng  an  exac t  c i t r a t i on  o f  t he  samp les  w i t h  a l ka l i .  The  excess
o f  und i sso l ved  CaCO,  i s  r emoved  by  cen t r i f ugaE ion  and  cAMP can  be  de te rm ined  i n  t he
supe rna tan t .  Th i s  mec t rod  has  p roven  t o  be  re1 iab1e ,  r ap id  and  conven ienc ,  espec ia l l y
when many sarnples have to be detennined.
1 1
In  Chap te r  I I . 2  t he  b i nd ing  o f  ( - )  -H -d i hyd roa lp reno lo l  ( "H -DHA)  t o  i nEac t  and
b roken  l ymphocy te  p repa ra t i ons  was  cha rac te r i zed ,  i n  o rde r  t o  ob ta i n  a  r e l i ab l e  be ta -
: d r p n e r o i  c  r . c e n 1  o r  a s q a v  -  A l  t h n r r o h  a  h e t r - a d r e n e r o i c  r e c c n t o r  d e c e r m i n a t i o n  i n  m e m -q u ! I L r 6 '
b r a n e  p r e p a r a t i o n s  w a s  d e s c r i b e d  a l r e a d y  i n  1 9 7 6  ( I , J i l l i a m s  e t  a 1 . ,  1 9 7 6 ) ,  c o n s i d e r a b l e
d i f f e r e n c e s  i n  b i n d i n g  c h a r a c l - e r i s t i c s  h a v e  s i n c e  b e e n  r e p o r t e d .  I t  w a s  d e m o n s t r a t e d
tha r  t h i s  may  be  La rge l y  due  t o  d i f f e rences  i n  t he  de f i n i t i on  o f  non -spec i f i c  b i nd ing .
l n  L h c  l i L e r a t u r e ,  n o n - s p e c i f i c  b i n d i n g  l r a s  b e e n  d e f i n e d  b y  u s i n g  a  w i d e  r a n g e  o f
p rop rano lo l  conc -en t ra t i ons  ( l - 50  
, pM)  and  m i l l imo la r  concen t ra t i ons  o f  i sop rena l i ne .
D . ,  i - L : 1 . i : i ^ ^  ^ r . . A r ^ s  i t  w a s  s h o w n  t h a t  c o n c e n t r a t i o n s  o f  p r o p r a n o l o l  e x c e e d i n g  I , J U I ID )  I t u r t u l L t u l l  J L U U I Y J  
?
may  i nh ib i t  l ow  a f f i n i t y ,  non - recep to r  b i nd ing  o f  "H -DHA,  bo th  i n  membrane  p repa ra -
t i ons  and  i n  i n t ac t  ce l l s ,  t hus  Lead ing  t o  abe r ran t  cha rac te r i s t i c s  and  ove res t ima -
t i o n  o f  t l r e  s u p p o s c d  t s p e c i l - i c r  b i n d i n g .  B y  c o n t r a s t ,  i s o p r e n a I i n e  a p p e a r e d  t o  c o m -
p e r e  f o r  s p e c i f i c  b i n d i n g  o n l y .  R e c e n t  s l u d i e s  i n d i c a t e d  t h a t  n o n - s p e c i f i c  b i n d i n g
1
o f  , H - D H A ,  i n  p a r L ,  r e f l e c t s  l a r t i t i o n i n g  o f  t h i s  l i g a n d  i n E o  m e m b r a n e s .  T h i s  p a r -
t i t i o n o . l  I i g a n d  i s  r e l a t i v e I y  u n a f f e c t e d  b y  h y d r o p h y l i c  a g e n L s  s u c h  a s  i s o p r e n a l i n e ,
whe reas  more  l i poph i l i c  agen t s  such  as  p rop rano lo l  may  d i sp l ace  t h i s  b i nd ing  (Mende l
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a n d  A l m o n ,  1 9 7 9 ;  D a x  a n d  P a r t i l l a ,  l 9 8 2 ) .
I n t ac t  l ymphocy te  measu remen ts  we re  add i t i ona l l y  comp l i ca ted  by  a  ve ry  h i gh  de -
g ree  o f  non -spec i f i c  b i nd ing  due  t o  i n t r ace l l u l a r  accumu la t i on  o f  t he  l i gand .  As  i n
o c h e r  c e l l  t y p e s ,  t h i s  p a r t  o f  r h e  n o n - s p e c i f i c  b i n d i n g  c o u l d  e f f e c t i v e l y  b e  i n h i -
b i t ed  by  i nc l us i on  o f  0 .1  mM phen to l am ine  i n  t he  i ncuba t i . on  med ium,  t hus  p rov i d i ng
a  va luab le  me thod  t o  de te rm ine  be ta -ad rene rg i c  b i nd ing  s i t es  on  i n t ac t  v i ab le  l ym-
phocy tes .  T t r e  mechan i sm o f  phen to l am ine  acc ion  has  no t  ye t  been  f u l l y  es tab l i shed ,
bu t  i t  p resumab l y  i nh i b i t s  up take  o f  t he  rad io l i gand  i n t o  t he  l y sosomes  ( l u l i s  and
W i l s o n ,  l 9 8 l ) .  
. )
Unde r  op t ima l  cond i t i ons ,  'H -DHA b ind ing  t o  bo th  i n t ac t  ce l l s  and  membranes
a p p e a r e d  t o  b e  r a p i d  a n d  r e v e r s i b l e ,  s a t u r a b l e ,  o f  h i g h  a f f i n i t y ,  s L e r e o s e l e c t i v e
a n d  o f  b e t a r - a d r e n e r g i c  s p e c i f i c i t y .  I n  b o t h  p r e p a r a t i o n s ,  a  s i m i l a r  b e t a - a d r e n e r g i c
r e c e p E . o r  d e n s i t y  w a s  f o u n d ,  i n d i c a t i n g  t h a L  i d e n L i c a l  b e t a - a d r e n e r g i c  r e c e p t o r  s i t e s
we re  be ing  l abe l l ed .  Neve r t he less ,  some  d i f f e rences  we re  f ound  i n  t he  d i ssoc ia t i on
?
cons tan t s  o f  -H -DHA and  i - sop rena l i ne .  Membrane  recep to r s  showeC a  reduced  a f f i n i t y
2
f o r  -H -D I IA  and  an  i nc reased  a f f i n i t y  f o r  i sop rena l i ne  when  compared  t o  i n t ac t  ce11s .
The  cause  and  t he  phys io l og i ca l  mean ing  o f  t he  reduced  a f f i n i t y  f o r  t he  rad io l abe l l ed
an tagon i s t  a re  s t i l l  unc l ea r .  Howeve r ,  t he  h i ghe r  a f f i n i t y  f o r  i sop rena l i ne  may  a t
l eas t  pa r t i a l l y  be  exp la i ned  by  dep le t i on  o f  GTP  du r i ng  ce l l u l a r  d i s rup t i on  and  f r ac -
t i ona t i on .  Thus ,  i t  r nay  be  conc luded  t ha t  w i t h  r espec t  t o  b i nd ing  a f f i n i t i e s  ca re
musE  be  t aken  when  ex t rapo la t i ng  b i nd ing  da ta  ob ta i ned  w i t h  membranes  t o  i n t ac t  ce l l
phys io l ogy .  Th i s  i s  pa r t i cu l a r l y  L rue  f o r  t he  phys io l og i ca l l y  mean ing fu l  agon i sL
b ind ing ,  wh i ch  i s  o f t en  used  t o  mon i t o r  t he  deg ree  o f  coup l i ng  be tween  be ta -ad rene r -
g i c  r e c e p t o r  a n d  a d e n y l a t e  c y c l a s e  i n  a  v a r i e t y  o f  ( p a c h o - ) p h y s i o l o g i c a l  c o n d i t i o n s
(Le f kow i t z  and  I ' f  i che l ,  l 9B3 )  .
I n  Chap te r  I I . 3  \ r e  p resen ted  t he  measu remen ts  o f  t he  deg ree  o f  a i rway  hype r re -
a c t i v i E y  i n  a  g r o u p  o f  3 9  a s t h m a c i c  p a t i e n t s  b y  i n h a l a t i o n - p r o v o c a t i o n  t e s t s  r s i t h
h i s t a m i n e ,  a c e t y l c h o l i n e ,  a n d  p r o p r a n o l o l ,  r e s p e c t i v e l y .  I n  t h i s  s t u d y  w e  r t t e m p t e d
to  i nves t i ga te  t he  i nvo l vemen t  o f  t he  be la -ad rene rg i c  sys tem i n  t he  regu la t i on  o f
t he  b ronch ia l  smoo th  musc le  t one .  An  i nc reased  b ronch ia l  r espons i veness  t o  i nha led
p rop rano lo l ,  a  non -se lec t i ve  be ta -b l ocke r ,  was  t aken  as  an  i nd i cac ion  t ha t  t he  be !a -
a d r e n e r g i c  s y s t e m  w a s  i n v o l v e d .  T h e  r e s u l t s  s u g g e s t e d  t h a t  p r o p r a n o l o l  ( i n  r h e  c o n -
c e n t r a t i o n s  u s e d )  i s  l e s s  s e n s i t i v e  i n  d e t e r m i n i n g  t h e  p r e s e n c e  o f  a i n v a y  h y p e r r e a c -
t i v i t y  t han  h i sEam ine  o r  ace t y l cho l i ne .  The  a i rway  reac r - i v i t y  t o  p rop rano lo l  was  p re -
d o n i n a n t l y  f o u n d  i n  p a E i e n L s  w i t h  a  r e l a L i v e l y  h i g h  d e g r e e  o f  h y p e r r c a t ' t i v i t y
t o  h i s t am ine  and  ace tY l cho l i :
d e p e n d e n t  o n  b e t a - a d r e n e r g i c
the Pat ients who strowed
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t o  h i s t a m i n e  a n d  a c e t y l c h o l i n e .  T h i s  i n d i c a t e s  t h a L  i n  p a r E i c u l a r  t h e s e  p a t i e n t s  a r e
dependen t  on  beEa -ad rene rg i c  con r ro l l i ng  ac t i v i t y .
The  pa t i en t s  \ , r ho  sho \ ^ / ed  a  b ronchocons t r i c t i on  w i t h  p rop rano lo l  had ,  i n  gene ra l ,
a  mo re  seve re  as thma  as  i nd i ca ted  by  a  l owe r  FEV ,  as  a  pe rcen tage  o f  p red i c t ed  FEV , ,
i nc reased  b l ood  eos inoph i l s ,  mo re  pos i t i ve  sk i n  t es t s ,  and  l owe r  h i s t am ine  and  ace -
t y l cho l i ne  t h resho lds  l i r an  t hose  who  d i d  no t  r espond ,  Fu r t he rmore ,  i n  t he  p rop rano -
l o l  r e s p o n d e r s g r o u p m o r e  p o s i t i v e  a l l e r g e n  c h a l l e n g e s  w e r e  o b s e r v e d .  I h i s  r e s u l t  i s
wha t  one  wou ld  expec t  i n  as thma t i cs  who  have  pos i t i ve  sk i o  t es t s  ! o  common  a l l e rgens
in  comb ina t i on  w i t h  a  h i gh  deg ree  o f  hype r reac r i v i c y .  The  resu l t s  sugges t  a  r e l a t i on -
sh ip  be t rween  p rop rano lo l  sens i t i v i t y  and  t he  occu r rence  o f  a l l e rg i c  phenomena .  How-
e v e r ,  r h i s  r e l a t i o n s h i p  m i g h t  b e  s i m p l y  d u e  t o  t h e  f a c t  t h a t  p a t i e n t s  w i t h  a l l e r g i c
symp toms  usua l l y  have  t he  h i ghes t  deg ree  o f  a i rway  hype r reac t i v i t y .
The beta-adt ,energ ' i .c  sAstem in a lLergic asthnat 'Lc pat ients (md i ts  moduLat ion by aL'
Lergetrinduce d as tllmatic react Lons
Chap te r  I I I  desc r i bes  some  s tud ies  on  t he  f unc t i on i ng  o f  t he  beEa -ad rene rg i c
sys tem i n  we l l - de f i ned  a l l e rg i c  as thma t i c  pa t i en t s  who  we re  no t  t r ea ted  w i t h  be ta -
ad rene rg i c  agon i s t  d rugs .  We  assessed  Ehe  be ta -ad rene rg i c  r ecep to r  f unc t i on  i o  l ym-
phocyces  o f  t hese  pa t i en t s  i n  r e l a l i on  t o  pa rame te rs  o f  a i rway  hype r reac t i v i t y .  I n
t h i s  r espec t ,  spec ia l  a t t en t i on  was  f ocussed  on  t he  a i rway  reac t i v i t y  t o  t he  be ta -
b l o c k e r  p r o p r a n o l o l .
I n  a  f i r s t  s rudy  (Chap te r  I I I .  I ) ,  be ta -ad rene rg i c  r espons i veness  o f  l ynphocy tes
and  p rop rano lo l  t h resho lds  we re  de te r rn i ned  be fo re  and  a f t e r  i nha la t i on  cha l l enge  w i t h
house  dus t  m i re  a l l e rgen .  f i r ese  s tud ies  we re  pe r f o ro l ed  t o  i nvesc iga te  t he  i n f l uence
o f  an  a l l e rgen - i nduced  as thma t i c  r eac t i on  on  t he  be ta -ad rene rg i c  r ecep to r  sys ten ,
s i nce  i t  i s  known  t ha t  t hese  reac t i ons  may  modu la te  a i rway  hype r reac t i v i t y  (G6ke -
meye r ,  1976 ;  Cockc ro f t  e t  aL . ,  l 9 l 1 ) .  I t  \ ^ r as  demons t ra ted  t ha t  l ymphocyces  o f  r e l a -
t i ve l y  s t ab le  as thma t i c  pa t i enEs  w i t h  i nc reased  a i rway  reac t i v i t y  t o  h i s t am ine  had
a  no rma l  cAMP response  t o  i nc reas ing  doses  o f  i sop rena l i ne .  Th i s  i nd i ca tes  t ha t  a i r -
way  hype r reac t i v i t y  i n  as thma  i s  no t  p r ima r i l y  caused  by  an  i n t r i ns i c ,  gene ra l t zed
b e t a - a d r e n e r g i c  d y s f u n c t i o n ,  a s  i n i c i a l l y  p r o p o s e d  b y  S z e n L i v a n y i  ( 1 9 6 8 ,  l 9 B 0 ) .
Twen ty - f ou r  hou rs  a f t e r  an  a l l e rgen - i nduced  as thmac i c  r eac t i on ,  howeve r ,  t he  be ta -
a d r e n e r g i c  r e s p o n s e  i n  t h e s e  p a t i e n t s  w a s  s i g n i f i c a n t l y  r e d u c e d  b y  a b o u t  5 0 2 ,  w h e r e -
as  t ha t  o f  no rma l  con t ro l s  r ema ined  unchanged  24  ho r r s  a f t e r  i nha lac i on  o f  a1 le rgen .
- i i , " ; .  c , i i d i ngs  suppo r t  p rev i ous  obse rva t i ons  t ha t  a  r educed  be ta -ad rene rg i c  r ecep to r
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f uncc ion  i n  l ymphocy tes  o f  as thmac i c  pa t i en t s  i s  mos !  p ronounced  du r i ng  ac t i ve  and
s e v e r e  s y m p t o m s  ( P a r k e r  a n d  S m i t h ,  1 9 7 3 1  B r o o k s  e t  a 1 . ,  1 9 7 9 ;  K a r i m a n ,  l 9 B 0 ) ,  a n d
theysugges t  r ha t  t he  reduced  be ta -ad rene rg i c  r espons i veness  i s  a  consequence  o f  an
ac t i ve  d i sease  s ta te  r a the r  t han  i t s  cause .  I n  add i t i on ,  we  obse rved  t ha t  t he  redu -
ced  be ta -ad rene rg i c  r espons i veness  o f  t he  l ymphocy tes  r . / as  accompan ied  by  an  enhanced
a i rway  reac t i v i t y  t o  p rop rano lo l  i n  t hese  pa t i en t s .  Th i s  m igh t  i nd i ca te  t ha t  t he  re -
duced  l ymphocy te  ad rene rg i c  r ecep to r  f uncL ion  i ndeed  re f l ec t s  a  r educed  be ta -ad rene r -
g i c  r ecepEo r  f unc t i on  o f  t he  a i rways .  Mo re  d i r ec t  ev i dence  f o r  t h i s  assump t i on  was
p r e s e n L e d  b y  S z e n t i v a n y i  ( 1 9 7 9 ) ,  w h o  f o u n d  p a r a l l e l  c h a n g e s  i n  b e t a - a d r e n e r g i c  b i n -
d i ng  s i ces  o f  l ymphocy tes  and  l ung  t i s sue .  Howeve r ,  f r om  ou r  s t udy  t he re  appea red
to  be  no  s i gn i f i can t  co r reLa t i on  be tween  t he  ex ten t  o f  t he  changes  i n  l ymphocy te
cA - l " IP  response  and  i n  p rop rano lo l  sens i t i v i t y .  Th i s  l ack  o f  co r re l a t i on  m igh t  be  due
to  t he  l ow  sens i t i v i t y  o f  t he  p rop rano lo l  t h resho ld  de te rm ina t i on  and  t he  1ow  number
o f  expe r imen ts .  Mo reove r ,  o t he r  f ac to r s  such  as  i nc reased  vaga l  ac t i v i t y ,  poss ib l y
i nduced  by  t he  i n f l ammato ry  p rocess  du r i ng  t he  l a t e  as thma t i c  r esponse ,  m igh t  con -
t r i bu te  t o  t he  enhanced  a i rway  reac t i v i t y .
The  pu rpose  o f  a  second  s rudy  (Chap te r  I I I . 2 )  was  t o  Loca l i ze  t he  a l t e ra t i on  i r ,
t he  be ta - recep to r -adeny la te  cyc l ase  sys tem o f  t he  l ymphocyces .  I n  t h i s  i nvesc iga t i o r , ,
a
' H -DHA b ind ing  cha rac te r i s t i c s  and  adeny la te  cyc l ase  responses  t o  i sop ro te reno l ,
GppNHp ,  and  NaF  \ t e re  de te rm ined  i n  l y rnphocy te  membranes  o f  as thma t i c  pa t i en t s  and
h e a l t h y  c o n t r o l  s u b j e c t s ,  a g a i n  b e f o r e  a n d  a f t e r  h o u s e  d u s t  m i t e  c h a l l e n g e .  I n  a c o o r -
dance wi th the above-ment ioned intact  lymphocyte exper imenLs,  Ehe ly ' rnphocyte mem-
b ranes  o f  t he  pa t i en t s  showed  a  no rma l  be ta -ad rene rg i c  r ecep to r  number ,  a  no rma l  d i s -
soc ia t i on  cons tan t  o f  3u -nHA  and  no rma l  adeny la te  cyc l ase  responses  t o  i sop ro te reno l ,
GppNHp  and  NaF ,  when  de te rm ined  i n  t he  non -acu te  phase .  A f t e r  house  dus t  m i t e  cha l -
l e n g e ,  h o w e v e r ,  a l l  p a r a m e t e r s ,  e x c e p t  t h e  d i s s o c i a t i o n  c o n s t a n t  o f  3 H - D H A ,  w e r e  s i g -
n i f i can tLy  r educed  i n  t he  pa t i enEs  bu t  no t  i n  t he  con t ro l s .  The  adeny la te  cyc l ase
response  t o  i sop roEe reno l  was  reduced  by  abou t  402 ,  a  dec rease  s im i l a r  t o  t ha t  f ound
in  t he  i n t ac t  ce l l s .  The  be ta -ad rene rg i c  r ecep to r  number  showed  a  sma l1  bu t  s i gn i f i -
can t  change  f r om 1048  +  77  t o  829  +  51  recep to r s / ce IL  ( 207  dec rease ) ,  i nd i ca t i ng
tha t  a  r educed  recep to r  dens i t y  may  have  con t r i bu ted  t o  t he  reduced  be ta -ad rene rg i . -
r espons i veness .  Howeve r ,  t he  cha r rge  i n  agon i s t - i nduced  adeny la te  cycLase  ac t i v i t y
was  be t t e r  co r re l a ted  w i t h  changes  i n  GppNHp-  and  NaF- i nduced  adeny la te  cyc l ase  re -
s p o n s e s  ( a b o u t  4 0 2 ) ,  i n d i c a t i n g  t h a t  a l t e r a t i o n s  d i s t a l  t o  t h e  r e c e p t o r  ( r e g u l a t o r y
p roce in  o r  ca ta l y t i c  un i t )  r nay  p l ay  a  dom inan t  r o l e  i n  r educed  l ymphocy te  be ta -ad re -
ne rg i c  r espons i veness  as  f ou
cause  uncouP l i ng  o f  t t r e  be ta
b y  r e d u c i n g  t h e  a b i l i t Y  o f  e
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